Surfaces and interfaces occur everywhere in materials science and frequently determine the properties of materials in use. Surfaces and interfaces are a multiscale problem. At the atomic scale, defects often segregate to interfaces and space-charge effects are common. Transport properties are affected both by the presence of the interface and the defects that are present. Localised electronic states are also common and even twodimensional electron gases have been observed. For all interfaces except simple grain boundaries there is a dielectric discontinuity and therefore image effects. In hetero-epitaxial systems, stress caused by mismatch must also be considered. At the meso scale, interfaces are an essential feature of microstructures and therefore affect, and sometimes determine, the properties of polycrystalline materials.
